Here we describe a method for preparing and culturing primary cells dissociated from Drosophila gastrula embryos. In brief, a large amount of staged embryos from young and healthy flies are collected, sterilized, and then physically dissociated into a single cell suspension using a glass homogenizer. After being plated on culture plates or chamber slides at an appropriate density in culture medium, these cells can further differentiate into several morphologically-distinct cell types, which can be identified by their specific cell markers. Furthermore, we present conditions for treating these cells with double stranded (ds) RNAs to elicit gene knockdown. Efficient RNAi in Drosophila primary cells is accomplished by simply bathing the cells in dsRNA-containing culture medium. The ability to carry out effective RNAi perturbation, together with other molecular, biochemical, cell imaging analyses, will allow a variety of questions to be answered in Drosophila primary cells, especially those related to differentiated muscle and neuronal cells.
Primary-cell RNAi for cells grown on a 384-well plate

Representative Results:
In optimal conditions, cells in the culture will look healthy with a round morphology. The culture will have little cell debris, and be 50~80% confluent after initial plating. These cells will undergo morphological changes after being cultured for an extended period of time. It usually takes about 5-8 days for cells in the culture to be fully differentiated at 25°C. Good quality primary cultures are usually judged by how well the cells-of-interest are differentiated in culture. For example, primary muscle cells often have a branch-like morphology and become multinucleated myotubes with stripe-like myofibrils consisting of a series of sarcomeres. Fully differentiated myotubes will usually spontaneously move in the culture. In contrast, differentiated primary neurons form clusters with their cell bodies, and connect with other clusters with their axon cables. 
Discussion
The developmental pattern of primary cultures of Drosophila cells can vary greatly, possibly due to the several variables during the primary cell preparation process. First of all, flies used for egg laying should be young (within a week old) and healthy (free of viral or bacterial infection). Unfertilized or infected embryos must be avoided, as they are useless and cells derived from those embryos cannot differentiate and will only survive for 1-2 days. Second, during the homogenization process, it is important not to overload the homogenizer with too many embryos. Overloading the homogenizer with too many embryos will cause an increase in the amount of debris and the number of dead cells, which will eventually compromise cell differentiation. Finally, cells should be plated at an appropriate density to ensure good differentiation of primary cells. We found that the differentiation of both neurons and muscle cells is dramatically reduced when primary cells are seeded initially at a too high density.
For the phenotypic analysis, 384-well plates are usually used to grow primary cells for screening or imaging analysis at a lower magnification. Images with a much higher magnification and better resolution can be achieved by growing cells on a cover-glass chamber slide, followed by imaging either live or stained cells using a confocal microscope. As most primary cells are adherent, the area for growing cells in the well of chamber slides should be used as a guideline for estimation of both the number of cells and the amount of medium required for each well. In addition, cover-glass chamber slides can be coated with extracellular matrix (ECM) proteins such as human vitronectin, laminin or collagen IV to allow differentiation of cells-of-interest. For example, primary muscles differentiate poorly on the non-coated cover-glass, but well on the ECM-coated cover-glass. Finally, in order to reduce autofluorescence emitted from culture medium, the regular culture medium such as Shield and Sang M3, should be replaced with a fly physiological saline buffer, such as HL6, right before imaging.
In principle, this protocol can be used for preparation of primary cells from flies with any genotypes, such as from homozygous viable and fertile mutant stocks, and from those whose embryos can be selected manually or by a sorter based on expression of GFP, or express tissue-specific Gal4, UAS-gene X genotypes. In combination with other experimentation methods, this protocol will allow a variety of questions to be addressed, especially those that are related to differentiated cells such as neurons and muscles, and are difficult to be tackled in cultured cell lines.
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